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Active compound release systems 




ABSTRACT 

In a therapeutic system such as a plaster for 
administration of an active compound through the skin and 
comprising a covering layer which is essentially impermeable 
to the active compound, an active compound reservoir layer 
and a protective layer which can be pulled off and which is 
essentially impermeable to the active compound, the 
improvement wherein the reservoir layer contains about 1 - 
30% of active compound in an elastomer mixture comprising a 
predominantly amorphous olefinic (co) polymer with a glass 
transition temperature of ^20°C, mixed with from 0 up to 
about 50% by weight of a polyisobutylene, polybutadiene oil 
and/or paraffin oil, and a tackifying resin. Thereby the 
active compound can be released in regulated relatively 
large quantity over a prolonged period of time. 
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The invention relates to a system for the rel'ase 
of an active compound onto the skin over a prolonged 
period, in particular to antiphlogistic medicinal plasters. 

U.S. Patent Specification 4,031,894 describes 
5 medicinal plasters which have a reservoir of a mixture of 
po ly i sobutenes with very different molecular weights, in 
particular molecular weights of 35,000 - 50,000 and 
1,000,000 - 1,500,000, and mineral oils. 

These plasters are suitable only for active com- 
10 pounds which are administered in very small doses. Scopol- 
amine is mentioned in the U.S. patent specification. 

DOS (German Published Specification) 3,007,368 
describes plaster compositions which contain active com- 
pounds and, as the polymer component, thermoplastic elas- 
15 tomers of the A-B-A or <A-B> n X type, which largely contain 
viny laromati cs, preferably styrene, giving them thermo- 
plastic processabi li ty . 

Known active compound release systems, such as, 
for example, gels, ointments, known plasters and the like, 
20 allow only a limited absorption of active compound through 
the skin B The absorption depends on the base and the 
properties of the active compound. 

An object of the present invention is to develop 
medicinal plasters with the aid of which regulated, relat- 
25 ively large therapeutically effective amounts of an active 
compound can be administered via the skin for a prolonged 
period. These plasters should be particularly suitable 
for the administration of ant i ph logi st i c s . They should 
be tolerated by the skin and with their aid it should be 
30 possible to administer high therapeutically effective 
doses of the active compound. 

Surprisingly, it has now been found that corres- 
ponding plaster compositions with significantly increased 
rates of release of antiphlogistic active compounds are 
Le A 22 791 
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obtained if particular rubber-like, predominantly amorphous, 
olefinic (co) polymers with glass transition temperatures of less 
than 20°C, if appropriate also in combination with suitable 
diene rubbers or styrene/diene rubbers, are used as the polymer 
component . 

The present invention thus provides a therapeutic 
system for the administraiton of an active compound to the skin. 
The system includes an upper covering layer that is essentially 
impremeable to the active compound, an active compound reservoir 

10 layer and a protective layer which can be pulled off and is 

essentially impermeable to the active compound. The reservoir 
layer contains 1 to 30% of an antiphlogistic agent as the active 
compound in an elastomeric mixture. The elastomeric mixture 
. comprises a rubber-like, predominantly amorphous, olefinic polymer 
or copolymer having a glass transition temperature of less than 
20°C, an entraining agent and a tackifying resin. The predominantly 
amorphous olefinic polymer or copolymer is selected from the 
group consisting of (i) a homopolymer of cycloolef in, (ii) a 
copolymer of two different (C 2 -C 1Q )a-olef ins or cycloolef ins , 

20 and (iii) a copolymer of two different ( C 2 -C ly )GC-olef ins or 

cycloolef ins copolymerized with a diolefin, said diolefin contain- 
ing copolymer having a molecular weight from 20,000 to 1 x 10^, 
wherein the predominantly amorphous olefinic polymer or copolymer 
may up to 95% by weight of the total amount thereof be replaced 
by a diene rubber or a diene rubber copolymerized with an cx-olefin. 
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The therapeutic system of the invention may in a 
practical form be called as a plaster. The active compound 
reservoir preferably contains 2-15 parts by weight of the 
antiphlogistic active compound, 30-60% by weight of the rubber- 
like polymer, 30-60% by weight of the entraining agent and 2- 
40% by weight of the tackifying resin, the last three components 
adding up to 100% by weight. 

The polymers which are to be used according to the 
invention are products which are known in principle and which 
are commerically available from various companies. 

Examples of the polymers to be used according to 

(r) 

the invention are polyoctenamers (for example Vestenamer 8012^ 
or Vestenamer A9®from Chem. Werke Huls AG) and ethylene/propylene 
copolymers which contain small amounts of minor component in- 
corporated either randomly or in blocks, preferably in blocks. 
Such products are described, for example, in Angew. Chem. 73, 
196 (1961). 

Examples- of further polymers are copolymers of 
ethylene and/or propylene and other C 4 -C 18 - a-olefines, preferably 
of ethylene with C 4 -C 12 -0£-olef ines . 

Examples of Ctf-olefine copolymers copolymerised with 
dienes are products which are known as EPDM rubbers and which 
preferably consist of 20-90 parts by weight of ethylene, 10-80 
parts by weight of propylene and 2-15 parts by weight (particularly 
preferably 4-10 parts by weight) of a non-conjugated diene. Of 
the large number of possible dienes, dicyclopentadiene, 
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ethylidenenorbornene and hexa-1 , 4-diene are particularly preferred 
diene components. 

EPDM polymers which are particularly preferably to 
be employed in the context of the invention are those with molecular 
weights M w of 20,000 to about M w of 1 x 10 6 , preferably M w of 
up to 500,000. The polymers to be used according to the invention 
can be used by themselves or in mixtures of several polymers 
of the polymers described, and also in combination with amorphous 
polyisobutenes which have a molecular weight distribution M^/H^ 
10 of 1.5 -3.5, preferably 2.0 - 3.0. 

The diene rubbers which are suitable for combination 
with the abovementioned polymers are likewise products which 
are known to the expert and which can be prepared on the basis 
of 1,3-dienes, such as butadiene, 
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isoprene, piperylene and 2,3-dimethy Ibutadi ene, preferably 
butadiene, In various ways which are known to the expert, 
it being possible to vary widely the nature of the double 
bonds in the polymer/ depending on th choice of the metal 
catalyst (see, for example, Ullmanns Encyc lopadie d. 
techn. Chemie (Ullmann's Encyclopaedia of industrial 
chemistry), 4th edition, volume 13, pages 602-611, Verlag 
Chemie, Weinheim/New York (1977). 

Oiene rubbers with more than 80 % of cis-1 , 4-linkage 
are preferably used. Natural rubber is also suitable in 
the context of the parameters mentioned. 

Examples of vi ny l-aromat i cs which are suitable 
for combination with the diene rubbers are styrene, 
ol-methylstyrene, viny Itoluenes, p-ethy Istyrene, dimethyl- 
styrenes and 4-vi ny Idi pheny I, preferably styrene. The 
diene rubbers modified with vinyl-aromatics are also 
products which are known, for example as "sty rene/buta- 
diene rubber", and which can be prepared by known proces- 
ses such that the vinyl-aromatic content is incorporated 
not only randomly but also partly or predominantly as a 
block structure in the diene rubber. 

The amorphous (co> polymers f rom <X-olefines or 
the EPDM rubbers by themselves are preferably used as the 
polymer components. In some particular cases, especially 
in order to prevent the separation of active compounds, 
for example by crystallisation, in the long term, a mix- 
ture with selected diene rubbers, preferably with up to 
50 X by weight of the total amount of polymer, may be 

advantageous. 

Entraining agents in the context of the present 
invention are understood as meaning oils, fatty acid 
esters, triglycerides, alcohols and/or fatty acids. 

Oils in the context of the present invention are 
understood as meaning high-boiling aliphatic, araliphatic 
and/or aromatic hydrocarbons, preferably paraffin oil, 
Purcellin oil, pe rhyd rosqua lene and solutions of micro- 
crystalline waxes in the oils, and mineral oils, prefer- 
ably oils with a boiling range between 150°C and 400°C; 
and furthermore unsaturated hydrocarbons with at least 
16 C atoms, such as, for example, oligomers of mono- 
olefines, such as t traisobutyl ne, pent a i sobuty I ene and 
Le A 22 791 
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hexai sobuty lene, or Liquid polymers of dlene(monoene) (co)- 
polymers. Examples of Liquid polymers of conjugated 
dienes are those of butadiene, isoprene, penta-1 ,3-di ene, 
2,3-dimethy Ibutadiene, copolymers of various dienes and 
5 liquid copolymers of a conjugated diolefine and smaLL 

amounts of monoo L ef i ne s, such as, for example, but-1-ene, 
isobutene, hex-1-ene, oct-1-ene and styrene, with mole- 
cular weights of 400 to 6,000, preferably 800 to 3,000, 
iodine numbers of 200 to 500 and viscosities of 100 - 

10 10,000 cP at 50 P C 

Liquid polybut adi ene polymers which are at Least 
90 X 1,4-linked, in which the content of cis-double 
bonds is more than 60 % and which have molecular weights 
of 1,000 to 4,000 are particularly preferred. 

15 Oils are also understood as meaning silicone oils 

of various viscosities, preferably with average molecular 
weights of 312 to 15,000, particularly preferably poly- 
dimethyls i loxanes. 

Fatty acid esters are understood as meaning those 

20 which contain at least 12 C atoms, preferably 15 to 46 C 
atoms and particularly preferably 16 to 36 C atoms. By 
these there are understood, in particular: ethyl stearate, 
hexyl laurate, dipropylene glycol pelargonate, cetyl 
palmitate, isopropyl myristate, isopropyl palmitate, 

25 caprylic/capric acid esters of saturated fatty alcohols 
of Ci2" c 18 c ^ a ^ n length, isopropyl stearate, oleyl 
oleate, decyl oleate, ethyl oleate and synthetic duck 
uropygial gland fat, in each case individually or as a 
mixture. 

30 Triglycerides are understood as meaning pure or 

mixed esters of glycerol and fatty acids of Cg-C^g 
chain Length, preferably caprylic and/or capric acid tri- 
glycerides. 

Fatty acids are understood as meaning saturated 
35 or unsaturated fatty acids, preferably those with 12-24 C 
atoms, by themselves or as mixtures with one another, 
Le A 22 791 
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particularly preferably oleic acid. 

Oils in the context of the invention are further- 
more understood as meaning: sweet almond oil, avocado oil, 
sesame oil, castor oil, oliv oil, grape seed oil, clove 
5 oil, groundnut oil, maize oil, hazelnut oil, jojoba oil, 
carthama oil and wheatgerm oil, in each case by themselves 

or as a mixture. 

Resins in the context of the present invention 
are understood as meaning rosin, dehydrogenated rosin, 
10 glycerol esters of dehydrogenated rosin, glycerol esters 
of rosin gum, hydrogenated rosin, glycerol esters of 
hydrogenated rosin, pentaerythritol esters of hydrogen- 
ated rosin, methyl esters of hydrogenated rosin, polymer- 
ised rosin, glycerol esters of polymerised rosin, terpene 
15 resins, coumarone/i ndene resins, hydrogenated petroleum 
resins, rosin modified by maleic anhydride and rosin der- 
ivatives, C 5 -petroleum resins and half-esters of styrene/ 
maleic acid copolymers, by themselves or as mixtures with 
one another. Polyterpene resins of alpha- or beta-pinene 
20 or modified glycerol esters of rosin are particularly pre- 
ferred. Depending on the properties required in respect 
of tackiness and adhesion to the part onto which the 
resulting plaster is to be applied, these resins can be 
used either by themselves or in combination with one 
25 another. 

Antiphlogistlcs 1n the context of the present 
invention are one or more antiphlogistlcs of the general 

formula I and/or II. 

Antiphlogistlcs of the general formula I have the 

30 following structure: 
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wherein 

R-j - R5 can be identical or different and denotes 
hydrogen, halogen, lower alkyl or substituted 
alkyl, 

5 X denotes N or CH and 

Y denotes hydrogen, metal ions, alkyl or substi- 
tuted alkyl. 

Halogen denotes fluorine, chlorine or bromine, 
preferably chlorine and/or bromine and particularly pre- 

10 ferably chlorine. Lower alkyl is preferably alkyl with 
1 - 6 C atoms, particularly preferably 1 - 4 C atoms, 
and substituted alkyl R-j - R 5 preferably denotes tri- 
halogenoa Iky I, particularly preferably t r i f luo r omet hy I . 
MetaL ions are understood as meaning the ions of alkali 

15 metals, alkaline earth metals or aluminium, preferably 
sodium. Substituted alkyl Y preferably denotes alkoxy, 
alkoxyalkyl, hydroxya Iky I, hydroxya Ikoxya Iky I or tri- 
ha logenoa I ky I, in which the number of C atoms is 1 to 6 
and the alkyl chain can be straight or branched. 

20 Ant i ph I og i st i c s which are preferably used are 

those of the general formula I 
in which 

R3 and R4 denote hydrogen, 

X denotes nitrogen or a CH group, 
25 Y denotes hydrogen, C-j-C^alkyl or substituted 

C<| -C^-a Iky 1^ hydroxyalkyl or hydroxya Ikoxy- 

alkyl with 1 to 6 C atoms and 

R<j, R2 and R5 denote hydrogen, chlorine, 

C^-C^-alkyl or t r i f luoromet hy I . 
30 Particularly preferred ant i ph logi st i cs of the 

general formula I are those 
in which 

X represents a CH group, 

Y denotes hydrogen or hydroxya Ikoxya Iky I with 1 
35 to 6 C atoms and 

R-j, Rj and R 5 denote methyl, hydrogen, tri- 
Le A 22 791 
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fluoromethyl or chlorine,, 

The following antiphlogistics are very particul- 
arly preferred. 



5 N-(d*c^oVrTr if t uo r o-m- 1 o ly l> - 

anthranilic acid - flufenamic acid 



N-(2,3-Xylyl>-anthranilic acid 



2-<2,6-Xylidino)-nicotinic acid 



2-(2-Hydroxyethoxy)~ethy I N- 
CcX / oV^- trif luoro-m-tolyl)-anthrani late 
= etofenamate 

Antiphlogistics in the context of the present 
10 invention are furthermore antiphlogistics of the general 
formula II having the structure; 

OR „ 




n I 



Ar-(- ! C-) p -(CH) n -(CH 2 ) m -COOK, 

in which 

R denotes hydrogen, lower alkyl or substituted 

15 alkyl, 

Ar denotes aryl, heteroaryl, substituted aryl oi 

substituted heteroaryl/ 

(n + m)denote 8 an integer and has the value zero, 
1 or 2, and 
20 P denotes zero or 1, 

Le A 22 791 
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with the conditi n that Ar does not denote aryl or hetero- 
aryl if n, m and p have the value of zero, 
and est rs or amides thereof. 

R preferably denotes lower alkyl radicals with 
5 1 - 6 C atoms, preferably 1 - 4 C atoms, substituted alkyl, 
alkoxyalkyl or t r i ha logenoa Iky I; aryl or heteroaryl, for example 
phenyl, naphthyl, thiophenyl, pyrrolyl, indenyl, indolyl, 
benzothiaziny I or phenot h i az i ny I . 

Substituents for aryl or heteroaryl are alkyl, 
10 preferably st r a i g ht- c ha i n or branched alkyl with up to 
6 C atoms, alkoxy, hydroxya Iky I, acyl, hydroxyl, acetoxy, 
benzoyl, substituted benzoyl, phenyl, substituted phenyl, 
phenoxy, halogen, pheny la I k eny I and phenylalkyl. 

The esters are alkyl esters with 1 - 6 C atoms, 
15 preferably 1 - 4 C atoms in the alcohol component, parti- 
cularly preferably methyl, ethyl, i- and n-propyl, substituted 
alkyl, for example B-hy droxy e t hy 1 , esters of glycolic acid. The 
amides can also contain lower alkyl or substituted alkyl 
radicals in the grouping -C0-NH 2 instead of one or both 
20 of the amide hydrogens. 

The following an t i ph log i s t i c s of the general 
formula II are particularly preferred: 

2-Hydroxybenzoic acid 



2-Acetoxybenzoi c acid 



25 2 , ,4'-Difluoro~4-hydroxy-3 
bipheny I carboxy li c acid 

Le A 22 791 
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2-Hydroxyb nzamide 



C2-(aminocarbony L) phenoxyD- 
acetic acid 

4- A I ly I oxy-3-ch Loropheny L- 
acetic acid 
= alclofenac 

2-C(2,6-Di ch loropheny I) amino3 
phenylacetic acid 



10-Methy L-phenothi azi n-2-y L- 

acetic acid 

s metiazinic acid 

1- Methy 1-5- <p-t o luoy t)-pyrrol- 

2- yl-acetic acid 

D-2- (6-Methoxy-2-naphthy D- 
p ropi on i c acid 
= naproxen 

2- (p-Isobuty Lpheny D- 
propionic acid 

Le A 22 791 
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2-<3-Phenoxyphenyl>- 



propionic acid 



2-(m-BenzoylphenyD- 
propionic acid 




= ketoprofen 



2-C4-(1-Oxo-2-i soindotinyl)- 
phenyL3-pr op ionic acid 
= indoprofen 




7 w 



CH 3 
'COOH 



2-(2-FLuorobiphenyL-4-yL)' 
propionic acid 




OOH 



3-(4-BiphenylcarbonyL)- 
propionic acid 



2-<5-Benzoy l-2-thieny I) 
propionic acid 




COOH 



. ( ' x COOH 
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1- (p-Chlor benzoy I) -5-met hoxy 

2- methylindole-3-acetic acid 
= indometacin 



1-(p-Chlorobenzoy l)-5~methoxy«2~ 
met hy I indole-3-acetoxy acetic acid 
= acemetacin 



(Z)-5-F Luoro-2-methy l-1-C (4-methy L- 
sutf iny Opheny U-methy Lene>-1 H-i ndene 
3-acetic acid 



4-Buty 1-1 ,2-dipheny t-3,5- 

pyrazolidine-dione 

- phenylbutazone 



4-<3-Methy l-but-2-eny I) - 
1 ,2-dipheny l-py razo I i dine- 
3,5-dione 
= feprazone 

Z-(4-Chloropheny l> -2-met hy 1-5 
benzoxazo teacet i c acid 
= benoxaprofen 

Le A 22 791 
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N-(2-thiazolyl )-2-methy 1-4- hydroxy - 
2H-1 ,2-benzothi a2i ne-3-carboxaroi de 
1 ,1-dioxide 



N-(2-pyridinyl)-2-methyl-4-hydroxy- 
2H-1 ,2-benzothi azine-3-carboxamide 
1,1-dioxide (keto/enole mixture) 




and aLkyl esters and substituted alkyl esters thereof. 

Either one or more of the abovemen t i oned anti- 
5 phlogistics of the general formulae I and II can be incor- 
porated into the plasters. 

The antiphlogistics can be incorporated into the 
reservoir layer in an amount of 1-30 X by weight, prefer- 
ably 2-20 X by weight. The X by weight given relates to 
10 the total reservoir. 

Other active substances or cooling or fragrance- 
releasing substances, preferably methyl salicylate, glycol 
salicylate, salicylic acid, menthol, peppermint oil, 
camphor, thymol, Acrinol, scopola ex tract, ch loropeni r- 
15 amine maleate, benzyl nicotinate, capsicum extract, nonyl- 
vani L ly lamide and capsaicin, can also additionally be 
added to these antiphlogistics. 

If necessary, additives and fillers, for example 
antiageing agents, antioxidants and reinforcing fillers, 
20 can be added to the plasters according to the invention 
as long as the gel-like properties are not destroyed. 

Known active compound release systems, such as, 
for example, gels, ointment bases and plasters, release 
about 0.5 - 5 mg of active compound in 4 hours. In con- 
25 trast, the therapeutic system according to the invention 
Le A 22 791 
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described above releases up to 18 mg of active compound in 4 hours, with a 
significantly greater bioavailability. The rate of release of the active com- 
pound from the systems according to the invention can be adjusted to almost any 
desired value by changing the polymer content, the entraining agent or the 
resin. 

The reservoir containing the active compound and the plaster based 
thereon can be produced, for example, as follows: the plaster bases (polymer, 
resin and entraining agent) are introduced into a suitable dissolving vessel 
and are dissolved in benzine, with stirring. A clear to slightly turbid solu- 
10 tion 1 results. The active compound component is also dissolved in a suitable 

solvent, and the solution is added to polymer solution 1. 

The resulting solution 2 containing active compound is applied uni- 
formly to siliconized paper and drawn to a film. The coated paper with the 
plaster base is dried in air for 24 hours and then kept in a circulating air 
drying cabinet at 40°C for 1 hour. 

The rates of release of active compound are determined in an absorp- 
tion model described in more detail in the experimental section with reference 
to the accompanying drawings in which: 

Figure 1 schematically illustrates apparatus used to test for in 
20 vitro release of active compound from acceptor medium, and' 

Figure 2 is a sectional side elevation of a resorption cell. 
Testing in vitro of the release of the plasters according to the invention 

All the plasters were produced in the same manner, with 10% of 
active compound component, from polymer, entraining agent, resin and, if 
appropriate, solvent (benzine, hexane-or a hexane/ toluene mixture). The par- 
ticular proportions used are given in the recipe descriptions. 
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For this, all the components were dissolv d or suspend d. Acetone 
and/ or ethanol were chiefly used as the solvents for the active compound. 

These solutions or suspensions were processed to films 50 - 150 pm 

thick. 

Experimental parameters: 

- acceptor medium : mixture of water ethanol, PVP and 

sorbitan fatty acid ester 

- volume of the acceptor medium : 200 ml 

- temperature of the acceptor 

medium : 35 - 36°C 

- pump capacity : 16 ml/minute (apparatus constant) 

- membrane : the film described in Example 3 of 

DE-OS (German Published Specification) 
3,312,735 was used as the membrane 
Absorption area : 33.18 cm 2 (cell constant) 

The acceptor medium was heated to the required temperature in a 
stock vessel and pumped around the absorption cells via tubes. Samples were 
withdrawn between the pump and the absorption cells. 

Figure 1 shows a hose pump 1 for the acceptor medium 5 and a hose 
pump 2 for heating fluid which circulates through hose 4. A sample of accep- 
tor medium is removable at valve/tap 3. The heating vessel 6 holds the 
heating fluid. There is a resorption cell 7 with a membrane. 

Figure 2 illustrates the resorption cell 7 with an opaque cell 
material 1 and a membrane 2. The cell 7 has a viewing window 3 of glass with 
a corrugated surface. 

Sampling was effected at specified intervals of time. In each 
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case 6 ml of sample were withdrawn and measured by spectrophotometry. The 
acceptor liquid was not replaced, since this would mean a dilution of the 
remainder . 

Calculation of the results 

A calibration curve was first recorded for the particular active 
compound component, with the aid of which the active compound concentration 
Cmg or %) in the individual samples was determined from the extinction values 
measured for the individual samples. The extinctions were measured by UV 
spectroscopy. 

To calculate the "relative absorption" (proportion of "absorbed" 
active compound of the total content of the plaster in %) , it is necessary to 
know the amount of active compound employed. The content of active 
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compound of a defined plaster size (33,18 cm ) 
is known from the production of the plaster; 

The concentration of active compound in the sample 
was determined from the extinction values measured for 
the individual samples, with the aid of a calibration 
line or the factor determined therefrom. 



M i (t) s V t • C i + Mptt) CwJ 
i=n-1 

M F (t) = ^ (V D . C ± ) /~mg_7 

i = 0 

M^Ct) : amount of drug released up to time t Cmg3 

10 V t : volume of the acceptor at time t CmlD 

c i : active compound concentration in the sample 

in question Cmg/mlD 
Mp(t> : amount of active compound removed up to time t 

CmgD 

15 V D • sample volume CmLD 

n : number of samples up to time t 

t : duration of the experiment 



Description of the preparation 

The active compound release systems according 
to the invention were produced as follows: the mixture 
of polymer, resin and entraining agent were prekneaded 
in a 2-kneader at a temperature of 120 to 150°C. When the 
mass was a homogeneous melt, the active compound was homo- 
geneously incorporated, while gassing with nitrogen. The 
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melt containing active compound was applied to the carrier 
film (kneader). 

The active compound ret ase syst ms according 
to the invention were dissolved in a solvent mixture and 
5 the solution was applied to the carrier film and then 
dried (solution). 

Example series A ; standard (not according to the invention) 

In this series of experiments, a styrene/iso- 
prene/styrene TR block copolymer ("Cariflex TR 1107 from 
10 Shell Chemical Company) was used as the polymer, thinly 
liquid paraffin was used as the entraining agent and a 
polyterpene resin from^-pinene was used as the tackify- 
ing resin. 

The sty rene/ i soprene/sty rene TR block copolymer 
15 plaster containing 10 % of active compound was used as 
the reference standard in all the further experiments. 

The precise composition of the plaster base is 
given in Table 1. The plaster was produced as described 
above. The rates of release are described in Table 2. 
20 Table 1 Composition of the standard formulation 
Styrene/isoprene/styrene/TR 

block copolymer 36.0 g 

Thinly liquid paraffin 45.0 g 

Polyterpene resin from £-pinene 9.0 g 

Etofenamate t°-° 9 

Table 2 Release from the experimental standard series 
as a function of time 
Amount of etofenamate released % Amount of 

in mg/hour etofen- 
0.5 1 1.5 2 3 4 amate 

weighed 
out in mg 

Standard 

10% 1.44 2.16 2.70 3.24 4.63 4.81 21.20 22.77 

Le A 22, 791 
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E xamp le series B 

In this series of experiments, the composition 
of the polymers was varied. The precise description of 
the polymers is giv n in Table 3. 
5 The plasters were produced as described above. 



The amounts of all the polymers listed in Table 3 
were varied in accordance with the following scheme, the 



10 



paraffin oil and resin content 


remai ni ng 


constant : 






A1 


A2 




Po ly me r 


36.0 g 


45.0 


9 


Thinly liquid paraffin oil 


45.0 g 


37.5 


9 


Polyterpene resin from p-pinene 


9.0 g 


7.5 


9 


Etofenamate 


10.0 g 


10.0 


9 



The rates of release are described in Table 4. 
15 Table 3 

Example series B: description of the polymers used. 

The two first numbers designate the polymer, the 

designation of the formulation being given instead of x 

(see above, Al or A2). 
No. 01 x polyoctenamer; cis/trans ratio about 20:80, 

viscosity number I at 25°C: 120 ml/g 
glass transition temperature Tq - 65° 

02 x EPDM - terpolymer with about 45 % by weight of 

propylene, et hy I i denenorbo rnene as the diene compon- 
ent, iodine number about 13, Mooney plasticity (1+4) 
minutes running time, 100°C : 45 

03 x as 02, but with about 30 % by weight of propylene, 

iodine number about 13, Mooney plasticity (1+4) 
minutes running time, 100°C : 35 

04 x as 03, grafted with 9 % of sty rene/butadi ene, iodine 

number about 15 

05 x EPDM - terpolymer (3 X of et hy I i dene nor bo rnene) with 

about 60 parts by weight of propylene, iodine number 
about 7, Mooney plasticity 65 

06 x as 05, with 6 % of et hy I i deneno rbornene, iodine 

number about 12, Mooney plasticity 55 
Le A 22 791 
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07 x as 05 , with 6 % of di cy c Lopent adi ene , iodine number 

about 12, Mooney plasticity AO 
Table A 

Example series B: release as a function of the time 



No . 


Etofenamate released 
hours 

0.5 1 1-5 2 


(mg) 
3 


i n 
4 


% 


Mrnounx ot 
etofenamate 
weighed out 
in ng 


Standard 


4 AA 

i ,44 


I * ID 


*> "7A 

£ , l\J 




4.63 


1-,81 


21,20 


22.77 




3.57 


5.05 


6.20 


7,55 


9,48 


10,82 


54,15 


19,99 




2.45 


5.71 


7.53 


8,83 


11,92 


14,00 


45,73 


30,62 


02 A1 


4.39 


5.82 


7,45 


9.03 


11.57 


12,63 


56,12 


22.50 


02 A2 ■ 


4.79 


6,48 


8,44 


10,02 


12,85 


14,88 


53,58 


27,78 


03 A1 


3.67 


5,45 


7.12 


8,31 


10.28 


11,67 


43.70 


26.71 


03 A2 


3,83 


6.05 


8.16 


10.96 


12,65 


12,65 


47.02 


26,90 


04, A1 


2,86 


4,19 


5.29 


6.64 


9,63 


9,78 


50,14 


19.51 


04 A2 


2.65 


3.64 


4.70 


5,71 


7,06 


8,71 


49,13 


17.73 


05 A1 


3.82 


6,45 


9.23 


10,99 


13.72 


15.67 


67,91 


23.09 


05 A2 


3.72 


6.34 


8,41 


10.59 


13.46 


15.54 


47,86 


32.47 


06 AT 


4,90 


6.68 


8.35 


9,89 


12.18 


13,61 


55,40 


24.56 


06 A2 


3.47 


5,69 


8,33 


9,71 


12.19 


14,10 


47,01 


29.99 


07 A1 


5,71 


7,54 


9,41 


11,17 


13,60 


14,94 


54,28 


27.53 


07 A2 


3,93 


6.65 


8,52 


10,65 


13.35 


15,21 


52,70 


28.86 



Example series C: Variation of the liquid components 

The liquid component of the formulations chosen 
from Example series B was chancjed in composition accord- 
ing to the following scheme, the remainder of the recipe 
being retained. 
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Polymer 

Liquid component 



Et of enamate 
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B1 B2 
as in Example series B 
Polybutadi ene Po lybut adi ene 



oi I of mole- 
cular wei ght 
1,500 



it f mole- 
cular weight 
1,500 + thinly 
mobile paraf- 
fin oi I 1:1 
10 % 



10 % 

The precise composition of the plaster bases are 
given in Table 5 and the rates of release are given in 
Table 6. 
Table 5 

Example series C: Composition of the formulations 



No Polymer , Liquid component 

liquid - thinly 
polybut a- mobi le 
diene oil paraffin oil 



Resin Etof enamate 



02A2 


45 


% 






37,5 


% 


7.5 


% 


10 


% 


02B1 


45 


% 


37-5 


% 






7,5 


% 


10 


% 


02B2 


45 


% 


18.75 


% 


18.75 


% 


7.5 


% 


10 


% 


07A1 


36 


% 






45 


% 


9 


% 


10 


% 


07B1 


36 


% 


45 


% 






9 


% 


10 


% 


07B2 


36 


% 


22,5 


% 


22.5 


% 


9 


% 


10 


% 


07A2 


45 


% 






37.5 


% 


7.5 


% 


10 


% 


07B1 


45 


% 


37.5 


% 






7.5 


% 


10 


% 


07B2 


45 


% 


1B.75 


% 


18,75 


% 


7.5 


% 


10 


% 
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Table 6 

Example series C: Release as a function of time 





£.t of e n'a m a t e -r e I e aseif 
0.5 1 1.5 2 


(m|0 i-n 


hours * 
4 


Amount of 
etof enamat e 
weigh e , d out 
in. mg . - 


Standard 


1.44 


2.16 


2.70 


3.24 


4.63 


4 .81 21 .20 


22* / / 


02A2 


4.79 


6-48 


8.44 


10.02 


12.85 


14-88 53.58 


27,78 


02B1 


3.11 


4,69 


6.18 


7.57 


10,04 


11.95 42.52 


28-10 


02B2 


3.52 


5,15 


7,16 


8,60 


11.12 


13.24 42,14 


31.42 


07A1 


5,71 


7,54 


9.41 


11.17 


13.60 


14.94 54.28 


27.53 


07B1 


2.04 


3.68 


5.54 


6.80 


9,89 


12.28 35.00 


35,08 


07B2 


1.99 


3.47 


5.24 


6,59 


9.37 


11.46 40.97 


27,96 


07A2 


3,93 


6.65 


B.52 


10.65 


13.35 


15.21 52,70 


28.86 


07B1 


2-55 


4,73 


6,60 


8.31 


11.46 


13.62 44.23 


30.80 


07B2 


2,55 


4,58 


6,64 


8,22 


11,41 


13.88 42.57 


32.59 



Table 7 










Recipes 


with a 


changed resin 


content 




No. 


Po Lyme r 


Paraffin 


Resin 


Et of enamate 


02A2 


45 % 


37.5 % 


7.5 % 


10 % 


02C1 


43.2 % 


36 % 


* 10.8 % 


10 % 


02C2 


41 .5 % 


34.6 % 


13.9 % 


10 % 
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Release with the changed resin content 



Btaffenamate relj&afced . Ong). in. hours . % Amount of 
K . 0,5" 1 1,5 2 3 4 EflRSa-S 
fn mg 



Standard 


1.44 


2.16 


2,70 


.3,24 


4,63 


4,81 


21,20 


22,77 


02A2 


4.79 


6,48 


8,44 


10.02 


12.85 


14.88 


53.58 


27,78 


02C1 
02C2 


3,42 
2.19 


5.74 
3.87 


8,04 
5,31 


9,57 
6,43 


11.73 
8,54 


13,42 
10,05 


51.59 
32.68 


26.01 
30.76 



Example 1 (solution) 

Polyoctenamer; cis/trans ratio about 20:80 45.0 g 

Thinly mobile paraffin 37.5 g 

Polyterpene resin from P-pinene 7.5 g 

Etofenamate 10.0 g 

Release: 14.0 mg (45.73%) after 4 hours 

Example 2 (solution) 

EPDM terpolymer with about 45 % 

by weight of propylene, ethylidene- 

norbornene as the diene component, 

Mooney viscosity (1+4) minutes 

running time 100°C : 45 45.0 g 

Thinly mobile paraffin 37.5 g 

Polyterpene resin f rom (5 -pi nene 7.5 g 

Etofenamate 10.0 g 

Release: 14.88 (53.58 %) after 4 hours 
Example 3 (solution) 
EPDM terpolymer with about 30 % 
by weight of propylene, Mooney viscosity 
(1+4) minutes running time 100°C: 35 36.0 g 

Thinly mobi le .paraf f in 45 0 

Polyterpene resin f rom g-pinene 9-0 g 

Etofenamate. 
Le A 22 791 
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Releases 11.67 mg (43o7 %) after 4 hours 
Example 4 (solution) 
EPDM terpolymer with about 30 % by 
weight of propylene, grafted with 9 % 
5 of styrene/butadi ene 36.0 g 

Thinly liquid paraffin 45-0 g 

Polyterpene resin fromP-pinene 9 o 0 g 

Etofenamate 10.0 g 

Release; 9,78 mg (50.14 %) after 4 hours 
10 Example 5 ^solution) 

EPDM terpolymer (3 % of ethyUdene- 
norbornene) with about 60 parts by 
weight of propylene, Mooney viscosity 

(1+4) minutes running time 100°C:65 36.0 g 

15 Thinly liquid paraffin 45,0 g 

Polyterpene resin fromP-pinene 9.0 g 

Etofenamate 10 -° 9 

Release: 15.67 mg (67.91 %) after 4 hours 
Example 6 (solution) 
20 EPDM terpolymer (6 % of ethylidene- 
norbornene), Mooney viscosity (1+4) 

minutes running time 100°C : 55 36.0 g 

Thinly liquid paraffin 45.0 g 

Polyterpene resin f rom /?~pinene °°0 g 

25 Etofenamate 10 «° 9 

Release: 13.61 mg (55.4 %) after 4 hours 
' Examp le 7 (solution) 
EPDM terpolymer with 6 % of 
di eye lopentadi ene, Mooney viscosity 
30 (1+4) minutes running time 100°C : 40 36.0 g 

Thinly mobile paraffin 45.0 g 

Polyterpene resin fromP~pinene 9.0 g 

Etofenamate 10 -° 9 

Release: 14.94 mg (54.28 %) after 4 hours 
35 Example 8 (solution) 

Polyoctenamer; cis/trans ratio about 20:80 36.0 g 

Le A 22 791 



1240924 

- 24 - 

Thinly liquid paraffin 22.5 g 

Decyl oleate 22.5 g 

Modifi d glycerol ester of rosin 9.0 g 

Acemetacin 10.0 g 

5 Release: 12.72 mg (52.71 X) after 4 hours 
Example 9 (solution) 

EPDM terpolyraer with 5 X of di cy c lopent a- 
diene, Mooney viscosity (1+4) minutes 

running time 100°C • 40 36.0 g 

10 Decyl oleate 22.5 g 

Thinly mobile paraffin 22.5 g 

Modified glycerol ester of rosin 9.0 g 

Ketoprofen 10.0 g 

Release: 10.21 mg (47.3 X) after 4 hours 
15 Example 10 (solution) 

EPDM terpolymer with 6 X of di eye lopent a- 
diene, Mooney viscosity (1+4) minutes 

running tim 100°C : 40 36.0 g 

Isopropyl myristate 22.5 g 

20 Thinly liquid paraffin 22.5 g 

Polyterpene resin from rt-pinene 9.0 g 

Acemetacin 10.0 g 

Release: 10.21 mg (44.5 X) after 4 hours 
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THE EMBODIMENTS OF THE INVENTION IN WHICH AN EXCLUSIVE 
PROPERTY OR PRIVILEGE IS MAIMED ARE DEFINED AS FOLLOWS: 

1 § a therapeutic system including an active compound, an 

upper covering layer that is essentially impermeable to the 
active compound, an active compound reservoir layer and a protect- 
ive layer that can be pulled off and that is essentially imperme- 
able to the active compound, wherein the reservoir layer contains 
as the active compound 1 to 30% of an antiphlogistic agent in an 
elastomeric mixture, the elastomic mixture comprising (a) a 
predominantly amorphous olefinic polymer or copolymer having a 
glass transition temperature of less than 20 °C selected from the 
group consisting of (i) a homopolymer of cycloolefin, (ii) a 
copolymer of two different <C 2 -C 18 > a-olefins or cycloolef ins, 
and (iii) a copolymer of two different <C 2 -C 18 ) a-olefins or 
cycloolefins copolymerized with a diolefin, said diolefin contain- 
ing copolymer having a molecular weight from 20,000 to 1 X 10 6 , 
wherein the predominantly amorphous olefinic polymer or copolymer 
may up to 95% by weight of the total amount thereof be replaced by 
a diene rubber or a dierie rubber copolymerized with an a-olefin, 
(b) an entraining agent and (c) a tackifying resin. 

2o A therapeutic system according to claim 1, which is 

a plaster for administration of the active compound through skin. 



- 25 - 



1240924 

23189-5884 

3 - A therapeutic system according to claim 2, wherein the 

reservoir layer contains 30 to 60% by weight of the copolymer, 
30 to 60% by weight of the entraining agent and 2 to 40% by weight 
of the tackifying agent besides the active compound, the percent- 
ages being based on the total amount of the three components, 

4. A therapeutic system according to claim 3, wherein the 

entraining agent is polyisobutylene oil, polybutadiene oil, 
paraffin oil or a mixture thereof; the tackifying agent is rosin, 
dehydrogenated rosin, glycerol ester of dehydrogenated rosin, 
glycerol ester of rosin gum, hydrogenated rosin, glycerol ester 
of hydrogenated rosin, pentaerythritol ester of hydrogenated rosin, 
methyl ester of hydrogenated rosin, polymerized rosin, glycerol 
ester of polymerized rosin, terpene resin, coumarone resin, 
indene resin, hydrogenated petroleum resin, rosin modified by 
maleic anhydride, Cg-petroleum resin or half-ester of styrene/ 
maleic acid copolymer. 

5 * A therapeutic system according to claim 4, wherein 

the active compound is one or more of the formula: 



CO-O-Y 

jf 

X " NH 





(I) 



(wherein R ± through R g can be identical or different and denote 

hydrogen, halogen, C 1 _ g alkyl or trihalogeno-C 1 _ 6 alkyl, 
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X denotes N or CH, and 

Y denotes hydrogen, a alkali metal or alkaline earth 
metal or aluminium ion, C 1-6 alkyl, C 1-6 alkoxy-C 1-6 
alkyl, hydroxy-C^g alkyl, hydroxy-C 1-6 alkoxy-C^g 
alkyl or trihalogeno-C^g alkyl) , and 
of the formula: 0 R 

Ar h- C H^H-^ e-CH->jj— 'COOH (II) 

(wherein R denotes hydrogen, alkyl, C 1-6 alkoxy-C 1-6 alkyl 

or trihalogeno-C 1-6 alkyl, 
Ar denotes aryl selected from the group consisting of 
phenyl, naphthyl and indene or Ar denotes heteroaryl 
selected from the group consisting of thiophenyl, 
pyrrolyl, indolyl, benzothiazinyl and phenothiazinyl, 
in which each of the aryl and the heteroaryl may be 
substituted by C 1-6 alkyl, C 1-6 alkoxy, hydroxy-C 1-6 
alkoxy, C 1-6 acyl, hydroxy, acetoxy, benzoyl, phenyl, 
phenoxy, halogen, phenyl-C 2 _ 6 alkenyl or phenyl-C^g 
alkyl, 

n and m are each an integer and the total of n + in is 0, 
1 or 2, and 
£ is 0 or 1, 

with the proviso that Ar cannot be the aryl or heteroaryl 

when n, m and p are 0) 

or an ester or amide thereof. 
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6 » A therapeutic system according to claim 5, which contains 

an active compound of the formula (I) in which: 
and each denote hydrogen, 
X denotes N or CH, 

Y denotes hydrogen, C 1-4 alkyl, hydroxy-C 1-6 alkyl, tri- 
halogenomethyl or hydroxy-C^g alkoxy-C 1 _ 6 aikyl, and 

R 1# R 2 and R^ each denote hydrogen, chlorine, c i_4 alkyl 
or trif luoromethyl. 

7 - A therapeutic system according to claim 5, which contains 
an active compound of the formula (I) in which: 

X denotes CH, 

Y denotes H or hydroxy-C^^ alkyl, and 

R l' R 2 an< * R 5 each ^ denote H, methyl, trif luoromethyl or 

chlorine . 

8- A therapeutic system according to claim 6, which contains, 
as an active compound, 

N- (a , ct , a- trif luoro-m-tolyl) anthranilic acid (=f luf enamic 

i 

acid) , 

N- (2, 3-xylyl) anthranilic acid, 2- (2 , 6-xylidino) nicotinic 

acid or 

2- (2-hydroxyethoxy) ethyl N- (a, a, a- trif luoro-m-tolyl) anthra- 
nilate (=etof enamate) . 

9 - A therapeutic system according to claim 5, which contains 
as an active compound of the formula (II) , 

2-hydroxybenzoic acid, 2-acetoxybenzoic acid, 

2 1 , 4 1 -dif luoro-4-hydroxy-3-biphenylcarboxylic acid, 
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2-hydroxybenzamide , 

( 2- (aminocarbonyl ) phenoxy ] acetic acid , 
4-allyloxy-3-chlorophenylacetic acid (=alclofenac) , 
2- [ (2,6-dichlorophenyl)ainino]phenylacetic acid, 
10-methylphenoth.iazin-2-acetic acid (=metiazinic acid) , 

1- methyl-5- (p-toluoyl)pyrrol-2-ylacetic acid, 
D-2-(6-ineth.oxy-2-naphthyl) propionic acid (^naproxen) , 

2- (p-isobutylph.enyl) propionic acid, 
2- (3-phenoxyphenyl) propionic acid, 

2- (m-benzoylphenyl) propionic acid (=ketoprofen) , 

2-. [ 4- U-oxo-2-dsoindolinyl) phenyl] propionic acid (=indo- 



profen) 



2- (.2-f luorobiphenyl-4-yl) propionic acid, 

3- (4-biphenylcarbonyl) propionic acid, 
2 - (5-benzoyl-2-thienyl) propionic acid, 

1- (p-chlorobenzoyl) -5-methoxy-2-methylindole-3-acetic acid 

(5=indometacin) , 

1- (p-chlorobenzoyl) -5-methoxy-2-methylindole-3-acetoxy- 

acetic acid (=acemetacin) , 

(Z)-5-.fluoro-2-methyl-l-[(4-methylsulfinyl)phenyl]methyl- 

ene-lH-indene-3-acetic acid, 

4-*xutyl-l , 2-diphenyl-3 , 5-pyrazolidinedione ^phenylbutazone), 
4- C3-methylhut-2-enyl) 1 , 2-diphenylpyrazolidine-3 , 5-dione 
(=feprazone) , 

2- (4-chlorophenyl)-2-methyl-5-benzoxazoleacetic acid 

(=benoxaprof en) , 

N~(2-thiazolyl) -2-methyl-4^hydroxy-2H-l, 2-benzothiazine- 

3-carboxamide 1,1-dioxide, or 
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N- ( 2-py ridinyl ) -2-methyl-4-hydroxy-2H-l , 2-benzothiazine- 
3-carboxamide 1,1-dioxide (keto/enol mixture), 
or C^_^ alkyl ester thereof. 

10. A therapeutic system according to claim 5, which contains 

as the active compound at least one member selected from the group 
consisting of etofenamate and ketoprofen. 

11- A therapeutic system according to claim 1, 2 or 3, wherein 

the olefinic copolymer is an ethylene/propylene copolymer. 

12. A therapeutic system according to claim 4, 5 or 6 , wherein 
th.e olefinic copolymer is an ethylene/propylene copolymer. 

13. A therapeutic system according to claim 1, 2 or 3, wherein 
the olefinic copolymer is a copolymer of (i) ethylene or propylene 
and (ii) a (C 4 -C Q ) ct-olef in. 

14. A therapeutic system according to claim 4, 5 or 6 , wherein 
the olefinic copolymer is a copolymer of (i) ethylene or propylene 
and (ii) a (C^-Cg) ot-olef in . 

15. A therapeutic system according to claim 1, 2 or 3, wherein 
the olefinic copolymer is an EPDM terpolymer consisting of 20 to 90 
parts by weight of ethylene, 10 to 80 parts by weight of propylene 
and 2 to 15 parts by weight of a non-conjugated diene, each based on 
100 parts of the total amount of the EPDM terpolymer. 

16. A therapeutic system according to claim 4, 5 or 6 , wherein 
the olefinic copolymer is an EPDM terpolymer consisting of 20 to 90 
parts by weight of ethylene, 10 to 8 0 parts by weight of propylene 
and 2 to 15 parts by weight of a non-conjugated diene, each based on 
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100 parts of the total amount of the EPDM terpolymer. 

17. a therapeutic system according to claim 7, B or 9, wherein 
the olefinic copolymer is an EPDM terpolymer consisting of 20 to 90 
parts by weight of ethylene, 10 to 80 parts by weight of propylene 
and 2 to 15 parts by weight of a non-conjugated diene, each based on 
100 parts of the total amount of the EPDM terpolymer. 

18. A therapeutic system according to claim 1, 2 or 3, wherein 
the olefinic copolymer is an EPDM terpolymer consisting of 20 to 90 
parts by weight of ethylene, 10 to 80 parts by weight of propylene 
and 2 to 15 parts by weight of a non-conjugated diene selected from 
the group consisting of dicyclopentadiene, ethylidenenorbornene and 
hexa-l,4-diene, the EPDM rubber having a weight average molecular 
weight (Mw) of 20 , 000 to 1 X 10 6 , the parts by weight being based on 
100 parts of the total amount of the EPDM terpolymer. 

19 . a therapeutic system according to claim 4, 5 or 6, wherein 
the olefinic copolymer is an EPDM terpolymer consisting of 20 to 90 
parts by weight of ethylene, 10 to 80 parts by weight of propylene 
and 2 to 15 parts by weight of a non-conjugated diene selected from 
the group consisting of dicyclopentadiene, ethylidenenorbornene and 
hexa-l,4-diene, the EPDM rubber having a weight average molecular 
weight (Mw) of 20,000 to 1 X 10 6 , the parts by weight being based on 
100 parts of the total amount of the EPDM terpolymer. 

20. A therapeutic system according to claim 7, 8 or 9, wherein 
the olefinic copolymer is an EPDM terpolymer consisting of 20 to 90 
parts by weight of ethylene, 10 to 80 parts by weight of propylene 

- 31 - 




1240924 23189-5884 
and 2 to 15 parts by weight of a non-conjugated diene selected from 
the group consisting of dicyclopentadiene , ethylidenenorbornene and 
hexa-l,4-diene, the EPDM rubber having a weight average molecular 
weight (Mw) of 20,000 to 1 X 10 6 , the parts by weight being based on 
100 parts of the total amount of the EPDM terpolymer. 

21- A therapeutic system according to claim 1, 2 or 3, wherein 

the olefinic copolymer is: 

(a) an ethylene/propylene copolymer, 

(b) a copolymer of (i) ethylene or propylene and (ii) 
a (C 4 -C lg ) a-olef in, or 

(c) an EPDM terpolymer consisting of 20 to 90 parts by 
weight of ethylene, 10 to 80 parts by weight of propylene and 2 to 
15 parts by weight of a non-conjugated diene, each based on 100 parts 
of the total amount of the EPDM terpolymer; and 

up to 50% by weight of the olefinic copolymer may be re- 
placed by a diene rubber which is based on butadiene, isoprene, 
piperylene, or 2 , 3-dimethylbutadiene and may be copolymerized with a 
vinyl-aromatic selected from the group consisting of styrene, ct- 
methylstyrene, vinyltoluene , p-ethylstyrene , dimethylstyrene and 4- 
viny Idiphenyl . 

22. A therapeutic system according to claim 4, 5 or 6 , wherein 

the olefinic copolymer is: 

(a) an ethylene/propylene copolymer, 

(hi a copolymer of (i) ethylene or propylene and (ii) 

a (C 4 -C 18 ) a-olefin, or 
(c) an EPDM terpolymer consisting of 20 to 90 parts by 
weight of ethylene, 10 to 8 0 parts by weight: of propylene and 2 to 



- 32 - 



42409554 23189-5884 
15 parts by weight of a non-conjugated diene , each based on 100 parts 
of the total amount of the EPDM terpolymer; and 

up to 50% by weight of the olefinic copolymer may be re- 
placed by a diene rubber which is based on butadiene, isoprene, 
piperylene or 2, 3-dimethylbutadiene and may be copolymerized with a 
vinyl-aromatic selected from the group consisting of styrene, a- 
methylstyrene, vinyltoluene, p-ethylstyrene, dimethylstyrene and 4- 
vinyldiphenyl. 

23. a therapeutic system according to claim 1, 2 or 3, wherein 

the olefinic polymer is polyoctenamer. 

24/ A therapeutic system according to claim 4, 5 or 6, wherein 

the olefinic polymer is polyoctenamer. 
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